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The cultivation of PULSE CROPS in the ASSAM VALLEV. 

Bii MR. B. C. BA8U, Assistant to the director, department of Land Bceords and 
Acjrienlture, Assam. 

Assam sorts 

Kimh of rnlse Grown. ciuftaud. 

The following kinds of pulse are grown in the Assam Valley, 
named in order of importance : — 

(1) Mdii mdh (Phaseolus Mungo var. radiatus). 

(2) Magu-mdh (P. MungO). 

(3) Kald^mdk or khesari (Lathyrus sativus). 

(4) Lentil or masur^mdh (Lens esculenta, jy«..Ervum 

Lens). 

(5) Peas or matar-rndh (Pisum arvense). ^ 

(6) Horse gram or kulthi-mdk (DolichoS bifiorus). 

{7) Pahar-mdk (Cajanus indicus). 

(8) (Pueraria phaseoloides). 

(9) Soy-bean or pdiani jokrd (Glycine hispida, G. Soja). 

Besides the foregoing, the ripe seeds of several species of creeper 

bean, such as the Indian butter bean (Dolichos Lablab, Ass. 
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Pui^Es the Asparagus bean (Vigna Catjang, Assr. Ucherd-mdh)^ 

and the Lima bean or katdri-dahud-mdh (PhasCOlus lunatUS), are 
occasionally used as pulse or ddl, but since these beans are grown as 
garden crops mainly for use as vegetables, it is not proposed to 
deal with their cultivation here. A description of field pulses alone is 
attempted in this note. 

Among the pulses grown in the Assam Valley mdii-mdh* occu- 
pies the foremost place. It forms one of the staple crops of the 
province, ranking in importance next to rice and mustard, if wc 
except tea which is outside the scope of ordinary cultivation. The 
special crop statistics do not show separately the areas annually 
cropped with different pulses, but it can be safely said that not less 
than 90 per cent, of the total area so cropped is occupied by 
mdti-mdk alone. The following were the aggregate areas in 
1901-1902 occupied by all kinds of pulse in the five upper districts 
of the Assam Valley, for which we possess complete statistics 


Apoa under 
cultivation. 


Olitrict. 

Total cropped 
area, crcUidirg 
tea and coffee. 

Total area 
under all 
pulses. 

' PerccRtage 
of col. (3) on 
col. (2). 

1 

2 

S 

4 


Acres. 

Acres. 


K.imrup .... 

489,151 

20,173 

4't 

Nowgong .... 

203»S92 

i< 5»377 

8*0 

Darrang .... 

247.02+ 

ii >853 

4’8 

Sibsag.ir . , . , ^ 

423^137 

15.985 

3*8 

I.akhimpur . . . . i 

171,047 

5.832 

3*4 

Total 

L533-95> 

1 

70,220 



The cultivation of pulses reaches its maximum in Nowgong, where 
these are extensively grown in the large chnpari tract lying between 
the Kalang and the Brahmaputra. The bulk of the area cropped with 
pulses is found in the flooded alluvial flats bordering on the Brahma- 
putra river and on its principal tributaries. In the higher-lying 
permanently cultivated tracts, pulses are grown more or less in almost 
every village, but the crops are generally poor. Further inland, along 
the foot of the hill ranges, the country is inhabited by Kacharis, 
Mikirs, and other non-Hindu tribes, for whom pulses do not possess 
much attraction, and by whom they are little grown. 

• hi ah is the generic name for all kinds of pulse. The word is derived 
I from Sanskrit mhhh, after which the Indian jeweller’s weight mAskd is 
named. 
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iCULTIVATlON 
ASSAM 


(Phaseolus Mungo, Ltnn^ var, radiatus, Linn.) 


Bengali— 

Hindi— Vrd. 

Varieties.— are two well-recognised varieties of this pulse. 
The ordinary kind or mdti~tndh proper, also known as hh'-mdJ], has 
black seeds, and a second variety knosvn as kapau^mdh (other 

names are rdng-dcngtd-mdh and deuri-mdh) has yellowish green seeds, 
a little larger than those of the former. The lailor variety seems 
to be an intermediate form between mdii and magu mdh ; the leaves 
are of a lighter colour, and the pods lack the central dark stripe, 
which characterises the black variety ; the grain is also considered 
better eating than the black kind. A sub-variety of kalt-mdh is 
known as chungi-mdk, which is distinguished by the pods being 
turned upwards and the close compact growth of the plant unlike 
the spreading habit of the ordinary form of the kali variety, which 
is also known as /aMMd/r-wdA, The different kinds are ordinarily 
grown together, the cultivators showing no preference for any 
particular kind ; but ia/iiJM-wdA is sometimes grown singly. The 
rains variety of urd, which is grown in Bengal and the United 
Provinces of Agra and Oudh is not known in Assam, the climate 
being perhaps too wet to allow it to come to maturii) . 

JHstribittion and kind of Land and Soil on which it is 
oj’tJinaH??/ ffrown.— As stated above, is grown more or 

less in every part of the Assam Valley, but it is principally cultivated 
in the loamy alluvial tracts or chapanr, as they arc called, on both 

banks of the Brahmaputra river and its main tributaries. For md/i* 

mdh the most productive lands arc naturally those which annually 
receive a deposit of silt or are newly reclaimed from forest. It is, 
however, absolutely necessary that the land should get sufTicienily 
dry by the end of September, which is considered the latest date for 
sowing the crop. In the higher country removed from the inauence 
of the annual floods, mdli-mdh is ordinarily grown as a second crop 
after rice seedlings and early rice, and also in fields that have borne 
a sugar-cane crop in the previous year. Rice seedlings {kalhid) like 
sugar-cane {gdnihid) and the dthid plantain are behoved to he 
exhausting crops, the three being named together in the pithy 
saying--" succeeding 

pulse crop is never expected to give a good yield, but intclligctit 
cultivators believe in its ability to improve the fertility of the soil; 
this belief may have influenced the custom of taking a pulse crop 
after sugar-cane and rice seedlings. Loamy soils arc considered 
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PULSES. The Cultivation of Pulse Crops 

the best for mdtUmdh. and of such soils there is no lack on the 
nuMuCi vai*. , 

RADiATus. extensive chaparis abutting on the Brahmaputra river. 

Rotationt — There is no well-recognised system of rotation 
followed in regard to this pulse, but on lands which are annually 
cropped with rice seedlings ijkaihid tolx)^ mdti-mdh is commonly 
Alternative taken as a secondary crop year after year. In ckapari lands, which 
are abandoned after two or three years of cultivation, mdii-mdh is 
taken if the land gets dry in time as first or the last crop in the well- 
known rotation under which dhu and mustard are grown. In 
convenient situations it may be grown for one or more years after the 
rotation proper has ceased. In land covered in the natural state with 
u\u grass, the usual thing is to break it up in August and September, 
and take mdli-nidh as the first crop before commencing the 
rotation of dhu and mustard. 

Cultivation, Cultivation , — The cultivation of this pulse is of the scantiest 

description as is well indicated by the country proverb 

CTlutwl ” 

r'.if., says mdh — plough if you can, if not, scratch. 

Two ploughings arc the usual rule, but in hard soil, as many as 
four may be required. The land is left in lumps and never harrowed. 
Too much cultivation and a fine tilth are apt to encourage excessive 
growth of foliage at the cost of the yield of grain. This fact indicates, 
I think, the poverty of the Assam soil in some of the mineral ingre- 
dients of plant food, probably potash and phosphoric acid, which are 
necessary for seed formation. In chaparis, if it be intended to take 
pulse as the first crop of the rotation, the land has to be cleared of 
grass or reed jungle before it can be ploughed. It is not an uncom- 
mon practice to scatter mdli-nidh broadcast among rice stubble, or 
even among standing salt rice when the soil is still somewhat soft, in 
the same way as is ordinarily sown. This method of culti- 

vation obtains chiefly in Nowgong, IQtrarup, and Manga! dai, but 
not to any great extent. It is resorted tb only when the rice crop 
fails. A more common practice is to sow mdii-mdh broadcast on 
the soft silt left by the floods, if the land is found to be free 
from jungle. In such cases, no cultivation whatsoever is neces- 
sary. Manuring is considered wholly unnecessary for this crop. 
The people, on the other hand, rightly believe in its power of im- 
proving the condition of the land, and on poor exhausted lands they 
grow it as much for this sake as for the sake of its produce. 

Sowing SoifJinfiT.— The season for sowing mdti-mdh may be said roughly 

wuoii. coincide with the month of September (from 15th Skddra to 15th 
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Asivtn)] in high village lands the sowing must be finished by the 
middle of September ; in chap,jr\s the season may extend to the 
middle of October, but late-sown crops do not seed well. The best 
time for sowing is said to be the last four days of Bhd ira and the 
first four days of Aiwin, as inculcated in the proverb, which runs as 
follows : — 

I! 

and tr.rnslates thus Sow mdh as much as you can during (il^e last) 
four (lays of Bhddra and (the first) four days of Aiwiu,^ The 
quantity of seed sown varies from 6 to 9 seers per acre, according as 
the sowing is early or htc. Thick sowing is discountenanced, as it 
prevents the plants which come up tliickly from spreading and attain- 
ing proper growth. The necessity for thin seeding is indicated in 
the following proverb 

m It" 

t.f , mustard should be sown thick ; mdh thin; ducks (should be able 
to) "raze under mrgu. The seed is scattered broadcast and har- 
rowed into the soil. On high village lands mdti-vuih is always grown 
as a single crop, and such is also tlie cisc in chap ar is in Upper 
Assam; in Lower Assam it is occ.isionally mixed with and 

peas 

Han'veHting — The crop receives no other treatment before 
harvesting, h remains on tlie ground for about four months. In 
the drier village lands, it comes to maturity eailicst, and seldom 
remains on the ground longer than three months and a half ; in 
ckapari lands, where’the soil is more moist, the plant remains green 
longer and takes almost four months and a half to mature properly. 
Mdti~mdh is not much liable to siied in the field, and is gathered in 
at leisure. The harvesting season extends from the end of November 
to !he middle of February, but the bulk of the crojj is got in by the 
first half of January. The plants are simply pulled up by the roots 
and left to dry in the field from a week to a fortnight according to 
the state of the weather and the convenience of the cultivator. They 
are then collected into bundles and brought into tiie threshing floor. 
The threshing is ordinarily done by cattle in the same way as for 
paddy. Mdii~mAh is rather difficult to thresh, as the grains do not 
separate readily from the pods. To expedite the threshing, a man 
goes on beating the mass on the floor with a slick all the time the 

• Another and more phu^iht^ interpretation of the proverb is— “ Sow 
ntdh during Bhddm and Ai-jcin after excluding the first four days of the 
former and the last four days of the latter 
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MUNGo^var round— an operation which has given rise to the 

RAuiATUs/ following saying ; — 

" ’Tt^ 1” 


Weather. 
D1 leases. 
InjuMei. 


YloM. 


Storing. 


»>., the sesamura opens its lips on seeing how mdh is beaten. After 
threshing, the grain is winnowed and freed from chaff in the ordinary 

way. 

Weather, Viseaaes and li\jHri €8 — Light rain during growth 
is considered beneficial, but the crop is injured by rain at blossoming 
lime, after which the weather should be quite dry. Heavy rain im- 
mediately after sowing causes the seed to rot in the ground and 
is injurious to the crop at every stage. In chapari tracts if the flood 
is late in subsiding, the area available for pulse-sowing is necessarily 
curtailed. 

The mdii-mdh crop is liable to several kinds of insect pests A 
nocturnal caterpillar known in Upper Assam as surpokd docs much 
injury by cutting down the stems. It is probably the caterpillar 
of a NoctueS moth allied to the species which injures seedlings 
of cabbage, brinjal and other garden crops. A plague of caterpillars, 
which the people speak of as bichhdbdn appeared in 1900 

in North Kamrup and ate up almost the entire crop of pulse, and 
caused much mischief also to mustard, tobacco and garden crops. 
On old exhausted village lands, and' occasionally on chapari lands 
also, indii-mdh suffers from a disease locally known as khdr-uihd 
(literally Alkali-rising), also called khare-dhard^ small 
patches here and there drying up in the midst of a thriving crop. 
Heavy rain or excessive dampness of soil is the cause of this disease, 
'rhe crop is also infested with a red mildew called rangoli (also 
known as rt2ff^ci-/urrf, or sxvarag-pard)^ but it does little 

harm, dhis last disease also affects rice and other crops. 

Otcftirrn. — The average* of 3,133 crop cuttings made with 
this crop extending over a period of 16 years gives an outturn per 
acre of 467 lbs., or about 6 maunds of pulse. The real average may 
net be far removed from this figure. On the rich annually fertilised 
chapari lands, very good yields rising as high as la maunds per acre 
can be obtained, but on the poorer and impoverished village lands, 
the yield is generally very poor, and an outturn of 3 maunds to the 
acre would be considered a good crop. 

Storage* — There is no special way of storing the pulse when 
required for food, but seed pulse is usually kept in what are called 
top^s or ioma made of thin bamboo slips woven in a roughly globular 
shape. These are inlaid with straw and plastered outside with a 


I •The average is for the whole proviDce, but the of the eipcri- 

( meota were made lO the five districts of Assam proper, 
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mixture of cowJung and mud with a vi^w to keep out damp and ;^jN^y{sSAiii^ 
insects. This method of preserving seed is common to every kind 
of food'grain grown in the Assam Vullcy. 

Trade atui Vriceo . — 1 'lie re is no export trade in any kind of Tndo 
pulse grown in the Assam Valley, the local production being insuITi' 
cient for the requirements of the people. A large proportion of the 
population is composed of foreigners, who are great consumers of 
ildl, and for whom a largo/piantily of pulse of different sorts has to 
be annually imported from outside the province. The total quantily 
of pulse imported into the Brahmaputra Valley in 1901* 190^ was 
273»559 niaunds = 9,195 tons. 

There is very little internal trade in md/i-rndh or any other jmlsc 
within the province, as the bulk of the crop is consumed where it is 
grown. There is some export trade in pulse from the Nowgoiig and 
Sibsagar cha f an's to Gauhaii, but in the absence of internal trade 
registration, I cannot say what the volume of (his trade may be, 

Use . — 1 he main use to which iliis pulse i.s put is of course as ubos. 
ddl, which is prepared in various ways. It is also used by liindus 
as an offering to the gods, for which purpose the grain is stecjied in 
Water for a night and then wMshed to remove the husk. In this state 
it is called pfiis^itiJ, which is eaten uncooked widi salt and ginger. 

Mdli-rndh is also iu great demand from carimcn as food for ihcii 
bullocks. It is also sometimes given lo milch cows, but the practice 
is by no means general in this province, 

mXuvmAu. 

Phaseolus Mungo, Linn. phaseolus 

° ' MUNGO. 

English name— 'rhe nmng pulse. 

Hindi— 

Bengali and Lower Assam — Nug. 

Botanically speaking, rnagu-mdh and vidti^mdh arc mere varieties 
of one and the same species. The main points of difference between 
the two consist in the leaves of mdii-ntdh being darker coloured and 
these, as w'ell as the pods, being more pubescent than those of miigu- 
mdhn Magu-mdh is a more delicate plant, and its grain is more tasty 
than mdii^rndh and is conse(juent]y more highly prized. 

VeiTieties.^Two varieties of magu-mdh are grown in Assam*. 

(i) Assi mtu m< gu, also called kali magu, having small dark 
greenish seeds, and (2) Bengali magu (also called sondmukhiy hagi, 
or kapau niagu), having larger and greenish yellow seeds. The 
latter vari ety rcsenibles the vell-kncwn sond-mug of Bengal, but the 
colour is not so bright yellow as in the true Bengal variety. 
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PHASEOLUS 

Hl/NGO. 

Dlitrlbut^on. 


Cultivation. 


Outturn. 

Price. 


Injuries. 


Uses. 


Among pulses, mi^u-mdh is most esteemed, being considered 
more wholesome than any other pulse, and also for the sake of its 
fine flavour. 

Distribution , — In Assam Us cultivation ranks next in import- 
ance to mdli-mdh. It demands more care than the latter, The crop 
is chiefly grown in the flooded alluvial country bordering on the 
Brahmaputra, and seldom on old impoverished village lands such 
as are ordinarily cropped with vidii-mdh. 

CfffftvrtffoH. -'The land requires a better tilth and should be 
ploughed and harrowed oftener than in the case of mdii-rndh. The 
quantity of seeds sown is somewhat less than in the case of rndii-rndh 
and may be roughly put at 6 seers per acre. The crop naatures a 
week or lo days earlier than vidii-mdh and is easier to thresh. In 
all other respects the two pulses differ but little from one another. 

Yield and PHcc , — The outturn is somewhat smaller, but it is 
more than made up by the higher prices it commands in the market. 
The price usually varies from R3 to R5 per maund. 

jK/itrie.s.—* Unlike mdti-mdk, magu is subject to injury in store 
by a species of moth, which also infests several other kinds of pulse. 

Uhcs. — The uses of jnagu are very much the same as those of 
mdti-mdhy except that it is too valuable to be fed to cattle. Being 
delicate and easily cooked, it requires no khir or alkali in cooking 
as in the case of mdii-mdh. 


kalA-mAu, 


LATHYRUS 

8ATIVUS. 


Pistributlon. 

Soil. 


Lathyrus sativus, Linn. 

English name— Garosse, Gessc. 

Bengali and Hindi— A'Awurf, 

Lower Assam— A'a/d. 

Variety , — Only one variety of this pulse is known in Assam. 

Distribution and Soil,-^KaU is grown chiefly in Kamrup and 
Nowgong and the western parts of the Darrang district. In Sibsagar, 
it is still looked upon as a novelty, its cultivation being practically 
confined thete to the MajuU and to the heavily-flooded mauzas on the 
south bank of the Brahmaputra river. There are two well-recognised 
methods of growing this crop. In the first method the crop is grown 
on low paddy land, the seed being scattered broadcast on the soft 
muddy soil among the paddy bushes. The second method obtains 
in the chapari tracts, where the land is prepared in the same way as 
for mustard and other cold weather crops. Kald-mdk does best, 
when sown among jrf/i or hdo paddy on clay soils such as would 
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retain moisture through the coKl weather. In eftapari lands the soil 
is ordinarily of a loimv description, and as a siifTicient store of 
moisture is left in the soil hy the annual iloo.ls, the crop is seldom 
liable to suffer from droui?ht. Self sown crops of k ilJ, as well as 
of peis and lentil, are occasion.illy met with. They continue to 
crop up for yeirsiii situations where the soil is hivourahle. If llic 
crop is promising, it is looked after and harvested, but. as a rule, 
such crops are too poor to receive any attention. 

Rotation it tid Mixtures. --\X\)Qn sown in low lands kalJ 
shoultl be regarded is a catch crop after winter rice (r./// and 
as the land re p.iires no aMitionil cultivation. In ( lands, 

is taken as an alter native for mustard in the well-known system 
of rotation, under which d^it is followed by must.'ird year after year. 
It then forms the last croj> of the rot uion, A little jxtas is always 
found mixed with ktld in the field ; the two pulses arc sown and 
reaped together, and the culii valors do not think it necessary to 
separate them. A'd/d is also sown in mixture with mustard, and 
on rare occasions with ffid/t-mdh. 

Cultivation. —As previously said, no cullivalion whatsoever is 
necessary when the crop is sown among standing low-land paddy. 
The same is the case in ch ipan lands when the Hood has left a thick 
deposit of silt and killed the jungle. The general custom, however, 
in the tracts is to give the land from (our to six ploiighings 

and three or four harrowings until a sufTicicnlly fine tilth has been 
attained. The sowing season extends from the isl of October to 
the end of November. In low lands, the sowings must be completed 
by the third week of October, bat in the chnpnis, where the land has 
to be ploughed, sowings may be continued to the end of November. 
About 12 to 18 seers of seed is required to sow an acre of land. 
When sown among paddy, the seed.s arc previously soaked in water 
for a night, 

No after-treatment is required beyond fencing in and watching the 
crop in places where cattle-trespass is feared. A few showers of rain 
during the period of growth are beneficial to the crop, but rain at 
blossoming and harvesting time is injurious. The crop is harvested 
in March and April, 6 to 7 months after the date of sowing. The 
harvesting and threshing are done in the same way as with mdti-mdh 
but the threshing is easier. 

The kati crop is very 111 lie subject to insect pests, but suffers from 
khdr-u/hd like nidf and maqu'mdh. 

A yield of 12 maunds per acre would be considered a good ordi- 
nary outturn. The maximum yield may reach up to twice this amount. 
A’a/i is the cheapest pulse grown in Assam, the price obtained by 
the cultivators in Lower Assam ranging usually from 12 annas to 
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^1-8 per maunc!. In Upper Assam the market price would be 
about ^2 per maund. 

mahvbmAh, 

Lens esculenta, Moench. 

En^lish—Leniil. 

Bengali and Hindi'- Masur, 

Variety.^ Only one variety of this pulse is known in cultivation. 

The kind grown in Assam has smaller seeds than the imported 
kind coming from Upper India. 

Distributioti and Soil* — Lentil is grown in the same kind of 
land as dhu and mustard. Usually itfollotvs a broadcasted dku crop 
and is sown in mixture with mustard. Its cultivation is chiefly con- 
fined 10 the chaparu of Kamrup, Nowgong, and Mangaldai. In 
Upper Assam it is cultivated to a small extent in the MajuH. The 
crop prefers a light loamy soil and an open situation. 

Cnltimtion — The land is prepared for the crop in the same 
way as for m<igu-?ndk and kdid. It is sown in the first fortnight of 
November, and sowing must be completed by the middle of that 
month, As previously said, lentil is generally sown in mixture with 
mustard, but it is not uncommon to see it grown as an independent 
crop. About 6 seers of seeds arc required for sowing an acre, when 
sown with mustaid; sown singly about 50 per cent, more seed is 
required. No after-treatment is necessary. 

Injuries,— li he crop is singularly free from insect pests, but is 
s ubject to khdr-uthd^ to which most kinds of pulse are subject. 

IlarveHtinf/- — Lentil is harvested in March and April. It is 
thre shed in the ordinary way, but although the pods are easily sepa- 
rated from the straw, they do not readily yield the seeds and require 
to be crushed in a mortar and pestle to secure this end, 

rf^W.-^Thc usual yield of lentil is about 2 to 4 maunds to the 
acre. The price cbtaintd by the cultivators ranges from ^2-8 to 
/?4 per maund, 

l/sc.— It is one of the pulses which is forbidden to Hindu widows, 
but in Assam the prohibition is confined to Brahman widows alone. 


MATAJ13IAIT, 


1 


Pisum arvense, Linn, 

English name— Field pea. 

Local name in Mangaldai— mdh, 
Bengali— A/a/<zr. 

Hindi — Ktrdo, 
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Peas are seldom raised as an independent crop by Assamese 
cahiv.uors. The liiile thii they grow occurs in mixture with kahl . 

(Latbyrus sati7US) as suied in describing the cultivation of tlie | 
latter. A separate description of its cultivation will, therefore, he j 
super ll nous. Peas arc also sown mixed with mustard and niiUi-vuih i 
pulse. Time-expired coolies who h .vc settled in Assam occasionally 
grow peas as a single crop, but the extent of such cultivation is very 
limited. The Assamese variety is of a very inferior description and 
is no doubt the result of degeneration. The writer has .seen ex- 
cellent samples of peas grown by iip-couniry-mcn settled at Gauhati 
and Kamrup on the Assam-Bengal Railway, 

KVLTAifUMAil. 

Dolichos biflorus, Linn, 

English name — Horse gram. 

Assamese synonyms — Kulihi-rndh^ kuht-mdh, sulii^mdh^ 

(hepii'fndh* 

Bengali and Hin<ii — Kurthi. 

IMMribxiiion, - Kulthi'indh is grown to a small extent in Kamriip 
and Darrang. In the Tezpor sub-division it is cultivated by 
Nepalese and coolie settlers, in Upper Assam and Nowgong, this 
pulse seems to be quite unknown. 

C»fffrat<oit.“Only one variety is known in Assam. The crop 
is grown in the same class of village lands as mdfhmdii. The 
method of cultivation and time of rowing and reaping arc very much 
the same for both. About 5 seers of seed are sown per acre; ihin 
seeding is desirable, the object being to allow the plants to creep 
and spread over ground. A good crop may yield up to 6 maunds 
of pulse per acre, but I believe the yield is usually very inferior, ; 

Kiilthi-7)iah-is also a cheap pulse, though it is seldom j>ro- Iprcservatlon. 
curable in the market. 

For preserving the seed, the grain is soaked in urine and then 
dried up with ‘^and ard by exposure to the sun, The seed is then 
stored either in earthen pots with a layer of sand on the top, or in 
/oma as is done with md/i-mdh seed. 

The main use of kul//ii is either ss ddi, that Is, split pulse, or in 
the form of meal. 1 he grain has a rauscalirg fishy smell about it, 
and in cither mode of using it, it should be fried before being split 
or gronna into meal. Khdr or Assamese alkali is added in cooking 
to soften the pulse. 1 

Kulthi flour is alto used in preparing a kind of native sweet- | 
meat, esteemed as diet for women after confinement. It is consi- | 
deied wholesome and light of digestion. ! 
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The Cultivation of Pulse Crops 


CAJANUS 

INDICUS. 


SAHA EM An. 


Distribution. 


Lac Insect 
reared on 
the plant. 


Cultivation. 


Grown 

around 

tUKar^cane. 


Cajanus indicus, Spreng. 

Assamese synonyms— i4r-^(7r, rahar ddl, gdre- 

mdh and geld^mdh, 

Ben ga I i— .<4 rah ar . 

Hindi— 

Dititribniion.'-' Rahar is grown in small quantities all over the 
valley. The usual practice is to grow it as a border crop round the 
sugar-cane fields, more for the protection of the cane crop than for 
the sake of its seeds. The stems are also utilized as fuel for boiling 
the cane juice. The plants are left to themselves and allowed to 
remain as long as they live. The Assamese think so little of the 
crop that they seldom take the trouble to gather the pods. As a 
field cTo^, rahar is seldom found in Assam except in small patches 
raised by coolie settlers. It is then treated as an annual crop. The 
variety so grown is probably distinct from the native variety 
grown by Assamese as a hedge crop. 

Synonyms.— Rahar is known by various names in the province. 
It is often spoken as miri-mdh in Upper Assam and gdro^rndh in the 
Lower districts, from the fact that it is one of the trees on which the 
Garo.s and the Miris rear the lac insect. Its name geld-mdh is 
derived from the fact that the pulse acquires a very soft consistency 
when boiled as dd\» 

io». -The usual time for sowing is April and May. 
When grown around sugar-cane, the seeds are dibbled into the soil 
on the ridges enclosing the field. In field cultivation, the crop is 
sown in mixture with dhii rice or millets. The crop receives no 
further treatment. The pods ripen in March and April. 

Variety * — The Assamese rahar is consi lered as inferior in 
flavour and taste to the imported kind, and does not cook so soft as 
the latter. It is believed that Assam-grown rahar is apt to cause 
giddiness, if eaten too often. 


bejiAmIb. 


PUERARTA 

1‘HASEO- 

LOIDES. 


Pueraria phaseoloides, Benth. 

This is a peculiar variety of pulse, which is perhaps not cultivated 
out of the Assam Valley, and even here it is far from being generally 
known. It is found in certain parts of North Kamrup and the 
Darrang district. The plant greatly resembles the mung pulse in its 
leaves and pods, but unlike the latter, it is a creeper and the pods 
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are ihin anJ Ion? resemblinsf nee lies more or less, from which fact ^CULTIVATION 
^ ^ IN ASSAK* 

the plant derives its distinctive name of hjij or needle pulse. 

The seeds .ire also elonsraied .and of a pale yellow colour not 
unlike that of the Bengal soria-rfiui*. A black'seeded v.iriet)' is also 
said to be known, but it must be comparatively rare. 

'Fhe plant is an cxtcn>ive creeper. 'I'he usual mode of growing 
it is to dibble in the seeds at sliort interv.ils along the fences 
put up around sugar-c.ine Helds ami allow the plants to creep 
over them. The crop is also ^rown in mixture with J/tu rice in the 
same way as the May and June are the proper months 

for putting down the seeils, ami the plants begin to hear about 
six months later. They continue to (lower and fruit all through the 
cold weather, the pods being plucked from lime to lime as they 
become ripe. Delay in jHucking may cause the pods to burst and 
.shed their seeds. A large creeper may extend along the fence for 
many yards on either side, and it is said a single plant may yield 
up to 5 scers of pulse. 

The green seeds may be eaten raw or used in vegetable curries. 

Ripe seeds arc also used as dj 7 . The pulse has an unpleasant fishy 
smell about it and is not much liked. 

rATAM jokhA. 


Glycine hispida, Maxim. 

English name — Soy-bean. 

Bengali name — Chhai* 


GLYCINE 

HISPIDA. 


Sov'bean is little known in the As.sam Valley, The Barpeta sub- 
division is the only part of the valley, from which its cultiv.uion has 
been reported. The puRe is, however, extensively grown in the j 
Khasi Hills. In Barpeta the crop is sown mixed with dhu in April j 
and May. About 5 seers of seed are sown per acre, Tlic dhu crop | 
13 removed in July and August, but the bean crop remains on the ! 
ground till December or January. The dhu stubble acts as support to 1 
the bean plants. About November it puts forth its blossom. The crop ! 
becomes ready for the harvest in December and January. The mode i 
of harvesting it and its subsequent ticatracnt and use are precisely 
the same as for kuUhi'inxh. The crop is grown entirely for home 
consumption. 


Thfl 

Soy-bean. 
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AQUILARIA AGALLOCHA. 

(EAGLE OR ALOE WOOD.) 

[Dutionary of Economic Products, VoU A* 125t-8*] 

Eote$ on the Collection of Agar in Assam and Burma, and on (/w preparation of 
the bark as a writing material By David Hooper, Curator, Indiaa 
Museum, Caleuifat Industrial Section, 


The present number of the “Agricultural Ledger” deals with intmooc* 
the collection and trade of agar wood, and the preparation of the oil ai 
practised in Assam and Burma. An account of the peculiar use of the 
bark as a writing material instead of paper is also given. This use 
was noticed by Mr. E. A. Galt, Honorary Director of Ethnography in 
Assam in 1894, and the Reporter on Economic Products to the Govern- 
ment of India, instituted an enquiry into the subject to which the 
Deputy and Assistant Commissioners have willingly responded, and 
contributed valuable notes on the Plabitat, Vernacular names, Resin, 

Bark, Oil, Medicines, Perfume, and Timber of this tree. 

It is not intended in this article to give the History of Lign aloe or 
aloes wood, or refer to the innumerable^quotations regarding agaru 
met with in ancient writings. These may be found, by those inter- 
ested, in the Pharmacographia Indica and the article in the Dictionary 
of the Economic Products of India, 

Aquilaria Agailocha, Eoxb. ; El. Br. Ind,% V., tgg; Ind. Kew.,J,t 

t66. 

The Eagle oe Aloe wood tebi. 

Hisd.j Agoru, ufar, Bing,; Agatu, lauha, Sans^ Agarw 
kiudi, ud, and, atidi^kindi, idokindi, agalugen, Asab,; Agrt^ 
kindt, agar, Pf as. j Ui, ud farsi, P», ; Agara kindiagara , 
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SACLEo BouB.i Agar, Guj.; Agar, aggalickatUana, Tau.} Krishna agarUf 

agui, kashiatnu, Tel.; Sasi, sachi, hiiUi, Ass.; A'kyau, Borm.; 
Kihay sinnah, Singh. ; Kaya garu, garru Malay ; Krisana, nwahmit 
Suy, ; T:^Qt^ah, Selung j Nyfiv-chah, ngacha, chin-siang, Chinese. 

The name of the wood is Lignum aloes, Pao Daguila-aloes wood, 
from the Malayalam word agil, Kulambak, aguila wood {LinschoUn), 
Calamba, Aggar, Tugge, Agallochum Xylo or Paradise wood. The 
meaning of the Chinese name is “fragrancy sinking under water” and 
alludes to the heaviness of the wood {Bretschneider), The same 
character of the wood is indicated in the Sanskrit name garu = heavy. 

The word aloes probably comes from lauha, a Sanskrit or Pali 
word, by transposition not uncommon in Hebrew literature. Others 
suppose the name to be a corruption of the Arabic term Al-dd. 
The wood has no connection with the bitter extract obtained from the 
leaves of species of Aloe. 

Habitat. Habitat-— Roxburgh says the A. Agallocha is an immense tree, 

a native of the mountains east and south-east of Sylhet, between 34*^ 
and 25® north latitude. 

The tree grows in Cachar, Sylhet, Darrang, Jorhat, Sibsagar, 
Manipur, and the Khasia, Giro, Mikir and Naga Hills in Assam. 
As a tree of Bengal, it occurs in Tipperah. In Burma it is found in 
considerable quantities in Tenasserim, specially about the Lenya and 
Maliwon townships, and on the islands of the Mergui Archipelago. 
Kurz states that it is found on the Martaban Hills east of Taunghu. 
In Assam the tree prefers high or “ lillah ” land at an elevation of 
over 500 feet above sea level, and in Burma it grows freely in ever- 
green forests on sloping hills. It attains a height of 60 or 70 to 100 
feet, and a girth of 5 to 8 feet. The tree is fit to be cut down for 
agar collecting at 20 ye-irs, but others consider it is not mature 
enough until it is 50 or 60 years old. The flowers appear in March 
and April, and the fruit ripens in July and August. 

Collection. Collection of the Agar. — The wood of Aquilaria Agallocha 
in its ordinary state is not of much value, being pale in colour, 
light and inodorous. But under certain conditions a change takes 
place in both trunk and branches, the wood becoming gorged with 
I a dark resinous, aromatic juice, and acquiring a greater specific 
I gravity. These portions of the wood are collected and constitute 
I che drug called agar, which is esteemed the more in proportion as 
1 it is ponderous and abounds in resinous matter. In no other part 
of the tree is this fragrant resin deposited. 

“ In Sylhet, the collection of aloes wood is a precarious and tedious 
business ; those engaged in it proceed some days’ journey into the 
billy districts, where they fell any trees they find, young or old, and 
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then on the spot search them for the agar deposiif. This Is done by collkciioh. 
chopping off the bark and into the wood until they observe dark 
coloured veins, indicating the proximity of wood of valuable quality, 
which generally extends but a short distance from the centre of a trunk 
or branch. In this manner a whole tree is searched through, the 
collectors carrying away only such pieces as are rich in odoriferous 
resinous matter. In some districts it is customary to facilitate the 
extraction of the resinous wood by burying portions of the tree in 
moist ground, or by allowing the entire tree to remain a length of 
time (one to three years) after it is cut down, the efleci of which 
is to cause decay in the non-rcsinous wood and thus render it easily 
removable by an iron instrument” {//artdury). 

Were the wood less soft than it is the labour of procuring this Varisbl* 

. . . , > » , * 1 • i_ I ■ contflDi of 

substance would probably exceed its worth, since, there being no ro»in. 

external diagnosis, each tree has to be cut down to discover the resin. 

Sometimes the resinous deposit is found in one out of every dozen 
trees, and only one in a hundred will yield a rich wood. If llic resin 
should exist the vein will most likely be found cropping up at a point 
eight or ten feet below the lower bough, on the other side of the 
bend, if there be any ; from here it is followed down as far us it 
exists or as it is considered necessary. The average yield of a 
mature tree is three to four seers. 

Occasionally, but very rarely, a Irec is met with that contains 
as much as R300 worth of in this case the entire substance of the 
tree, from almost immediately under the bark, becomes converted 
into agar for a considerable way up, .so that a single blow of tlie axe 
lays it open. 

It is a difTicuU matter to decide what is the predisposing cause 
of the secretion of this peculiar oleo*rcs:n. It is not old age as it 
is frequently found in young trees, and though it becomes concen- 
trated in old trees the secretion makes its appearance at an early 
age. No fluid resin exudes from the trees naturally, and in Jorhil 
several trees were specially tapped but no drop of secretion made its 
appearance. 

The formation of the deposit is often referred to disease or decay, 
bot Mr, C. Brownlow of Cachar, writing in 1863, says it is no sign of 
decay or unhealthiness as the tree apparently continues to thrive as 
well as the others, and if the parts affected be examined it will be 
found that there is no hollowness or unsoundness, but that the 
woody fibre is perfectly sound and merely impregnated or soaked to 
a greater or less extent with resin. 
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COIXICTION. The balance of opinion among Forest oflScers is that the agar is 
nsnalij) if not always, found where some former injury has been 
received. 

Mr. Browntow also states that in the male trees only» or as the 
natives call them moomasj the resinous substance is to be found, 
and it is vain to look for it in the fruit-beariog or female trees of the 
same species. 

Aftr- The collection of agar in Sylhet is carried on by a class of men 
*”"”****** called agar^kumlahti who are obliged to go considerable distances 
to find the trees in sufficient numbers. The indigenous population 
does not trouble to collect the resin. There is no special season for 
collecting the wood since this depends entirely on the convenience 
of the collectors. The kumlaks frequently start in bands by boats 
op the valleys taking as much as three months’ provisions with them, 
and well equipped for a long stay in the jungles. The moat experi- 
enced agar-kumlaht are from Pertabghur in the valley of the Lun- 
gleh. 

CoitaetloD In In Burma, Akyau is known in the islands below Mergui, and is 
* collected by a race of nomadic sea gypsies, the Selungs or Sal ones. 
Mason informs us that these people are very reticent about the dis- 
tribution of the tree and the collection of the resin and endeavour to 
keep all other tribes ignorant of the extent of the trade. 
dkcbip- Description.-^ The drug occurs in pieces of extremely irregular 

shape and sire. The largest rarely exceeds a pound in weight, while 
some of excellent quality is met with as small chips or splinters. 
The largest pieces have been scooped and trimmed with great care, 
to as to remove os far as possible all the less resinous portions. The 
lighter portion of wood called doom is the cheapest and is sold 
for Rj to R3 a seer, the black or brownish black is the true agar of 
commerce and is called ghurht^ and worth from R16 to R20 a 
leer. This wood is marked more or less distinctly with innumerable 
coarse parallel veins loaded with dark resinous matter, and in the 
interior of the thicker portions hollow spaces are sometimes evident. 
The wood has a slightly bitter aromatic taste; its odour is peculiar 
and not remarkably agreeable ; some persons compare it to sandal- 
wood, others to ambergris. When a splinter is held in the flame, the 
resinous matter melts and burns with a bright flame or smoulders 
and givei off a pleasant smell of incense. 

Spirits of wine separates the aromatic resin from the woody fibre. 
k good sample yielded Hanbury 48 per cent, of matter soluble 
, in rectified sprit. The spirit extract forms a deep reddish-brown 
solotion which produces a milky emulsion when mixed with water. 
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SobtUttttc, — A heavy, dark coloured, straight grained, oily and SUBSTITUTE, 
resinous wood, the botanical origin of which is unknown, is imported 
into Bombay and Calcutta from Zanzibar. It is called Sagar-Tagar, 

Tuggur or Taggar wood, and. is frequently offered as a substitute for 
the agar of Assam. Like agar it sinks in water, but is recognised by Taaf&rwood. 
giving a yellow colour to the water which tlcvelops a greenish fluores- 
cence. This wood is sent to Delhi, Lucknow, and other large cities 
of Northern India, where it is distilled with other ingredients to form 
some of the compound attars so much esteemed by the natives. 

Commerce — In India the collection of agar is under the control cobnercb. 
of the Forest Department, and the article itself is included in minor 
Forest Produce. The trade is necessarily a fluctuating one, and the 
following statistics will be of interest as indicating the amount and 
value of the wood exploited. 

In [893 it was reported from Assam that the produce from the Tr»d« in 
Aquildrift Agsillocha has hitherto been found In the districts of 
Sylhet and Cachar, and in the former the local capabilities were 
so overworked that it was considered necessary to give the forests 
a rest, so that no revenue that year was derived from them. In 
Cachar also the mahal was not sold for that year. Quite recently, 
however, the agar tree has been found in fair quantity, according 
to report, in the submontane forests of Sibsagar and the Naga Hills ; 
and enquiries for permission to work out this j)roducc having been 
received from several persons, it is anticipated that a larger revenue 
than hitherto may be realised from this item in future. 

The forest revenue from during the last eight years .shows a 
decided expansion in the trade, .ilthough in 1897-98 it was reported 
that the trees were becoming scarce and more difficult to find. 

|S94*9 S* 1895-96, 1896*97. i 897'’Q8* i8y8*99. l899'*9^» lyixj-oi, 1901 *03. 

RRRRR Kkk 

739 * *,83 *,395* 424. »403* U920. 3,765, 4^4J4. 

These amounts were contributed from the districts of Sibsagar, 

Darrang, Sylhet, Cachar, and Manipur. 

The wood is sold by the maund (= 83-3 lbs.) or by the baskclful, Rox.lt,. 
The royalty per maund is one rupee or somewhat less, and by the 
basket about Ri-8. 

The Assam agar is sent to Calcutta where it is sorted by 
the merchants, who in turn sell it to Muhammadans in Turkey, 

Arabia, and Persia. 

In Bombay there are two kinds of aloes wood, the Mawadi agar Trid« m 
derived from A. Agallocha and the Gaguli agar from A. malac- 
cesisis. It sells in the bazar atRStoRiaa pound according to 
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TRADE. 


Burma. 


Malaoea 
Sloes wood. 


USES OF 
AGAR. 


quality. Irvine records the fact that it sold in Patna fifty years ago 
at R^-8 per pound. 

In England Eagle-wood is stated to bring about /30 per cwt, for 
ist quality (Sumatran); ao for and quality (Malaccan); and £t 
lor. for 3rd quality (Malaccan and Indian chips). 

With regard to Burma the produce has been extracted from the 
islands of the Mergui Archipelago for many years, and no tax appears 
ever to have been imposed till recently, The average value of exports 
from Mergui port for the last three years ending 1898 has been 
«9 ,000, this does not of course include large quantities removed 
direct from the islands by Chinese boats and Latins to Penang and 
Rangoon. 

As long ago as 1876 Mr, Lee stated that 8, coo trees were cut 
annually for the purpose of obtaining this substance. These figures 
perhaps are exaggerated, but there is no doubt large numbers were 
cut. The Selungs are said to collect about i ,050 viss a year (i viss = 
3*6516), most of which goes to China and Siam. 

In 1870 akyau was worihfrom R5 to R22 per viss. In 1881-82 
the prices had risen to R 50, and in 1898 the wood was worth R60. 
A sample weighing 30 tolahs, purchased from a forest contractor for 
the Indian Museum, Calcutta, cost Rao. In Rangoon where it is 
valued both for the preparation of medicine and perfume, it 
sells for two rupees per tikka (a iikka is the weight of one rupee). 
The demand is met entirely from Mergui. 

At the Paris Exhibition in 1878 a specimen of aloes wood was 
shown from Cochin China, and its botanical origin was referred to 
Aquilarla malaccensis. The wood is highly prized at Saigon 
where it is known as iramtoc and costs not less than 34 francs 
the kilogramme (2*2 lbs.). 

In the sixteenth century, according to Van Linsohoten, the best 
Palo Daguillo and Calaraba were said to grow in Malacca and Siam, 
and were probably the produce of A. malaccensis. 

Uses. “From ancient times agar has been used all over the 
East for its perfume and its supposed medicinal qualities. On 
account of its portability and great value, one of the petty Rajahs of 
Assam used to send his tribute to the Viceroy, during the Muham- 
madan rule, in this substance. At one time it was sold by weight 
against silver and gold. In the present day aloe wood is used largely 
in China, where it is consumed as incense and in the manufacture of 
joss-sticks. It is, however, to be met with in Eastern bazars, including 
those in Syria, where Hanbury found it for sale. In Sylhet a certain 
quantity is collected each year for the sake of extracting from it a sort 
of essential oil {agar-atiar') which is regarded as costly as otto of roses. 
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Id Bombay agor-hatis or agiir lights are made of various sweet uses. 
smelling articles of which aloes wood is the chief ingredient. These i 
substances are mixed with gum benzoin, and a little oil, and rolled into 
sticks. The sticks arc then burned as incense or used as perfume. 

The price varies from 8 annas to Ri the pound according to the 
composition. 

Woods of this odoriferous nature are used for making l>eads, Embalming 
rosaries and crucifixes, and the enduring (jualiiy of the wood, due to the 
balsamic resin, renders it an eflideiu component in mixtures 
used for embalming the dead. Van Linschoten records that Eagle- 
wood is much esteemed by Hindus “ to burn the bodies of their lira- 
menes and other men of account, when they are dead, and because it 
is costly, therefore it is a great honour to those that arc burnt thcrewitli 
as it is to those that with us are buried in tombes of marble stones," 


The wood is a preventive against (leas and lice, and in the form 
of a powder is rubbed into the skin and the clothes. In medicine 


Medletnal 

ui*<. 


aloes wood is considered a stimulant and cordial in gout, rheumatism 
and paralysis, also as a stimulant astringent in diarrheca and vomit- 
ing. It is taken internally as a tonic in doses of ten to sixty grains. 

Under the name of agaheki Celsus ranks it among medicines which 
invigorate the nerves. The wood has long had a place in the Materia 
Medica of the Pharmacopoeias of Europe, but it does not ap]>car to 
possess any properties that call for its admission to modern local 
practice. 

Agcir*aitar . — The atiar of agar is prepared at the villages of Srya- gf 

nagar and Raj inagar in Karimganj in the following manner. The 
wood employed in the manufacture is that of the lowest quality which 
IS worth from Ri to R 5 per seer. The is fine cut into small pieces 
{chura-agar) and is then further reduced by pounding it in a dhenki 
or mortar ; the circular band of iron on the lower part of the $iya or 
pestle is indented, and this facilitates the disintegration of the agar 
as it is worked up and down. The powdered wood is then placed in 
a copper vessel called a dtg which serves as a still and is fixed perma- 
nently over a furnace. A basketful of agar dust with 3 to 3J raaunds 
of water will about fill the still to within six inches of the top, and thi.s 
is the usual charge. The copper still-head called a sarpoih to which Preparation, 
a tube 5 inches in length is attached, is then fixed on the dfg and 
securely luted. A delivery tube {kham) bent at right angles con- 
nects the head of the still with a bamboo chungi, the latter is wrapped 
round with gunny cloth and acts as a condenser. The chungi leads 
into aDother copper vessel called a barupa or receiver. This receiver 
is kept immersed in water contained in an earthen vessel called a 
mama, for the purpose of cooling the condensed liquor and prevent- 
ing loss of oil. The furnace is lighted, and a slow fire is mainuined 
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AQUILARIA Notes 00 the coUectioo of Agar 

Agallocha. 

AOAB-ATTAS. jj]] evening, when the harupa will contain the distilled water, 
mixed with attar. Next morning the liquid is poured into a dish, and 
the attar floating on the surface of the water is removed by the band 
or by means of a mussel shell. 

On the first day attar to the extent of 2 to 5 tolas is obtained, the 
amount varying according to the quality of the agar wood employed, 
if of a very bad quality only half a tola is obtained. On the next day, 
the water from which the attar has been removed, is returned to the 
still and more water added until within 6 inches of the top. The 
distillation is then continued as before when about half the quantity of 
agar will be obtained. The. same process is repeated the third day 
when only | or } of a tola of attar is separated. The price of the 
attar in Assam is Rj per tola. The refuse in the still is sometimes 
sold for 83 to 85 a maund. When 20 tolas or more are obtained, it 
is puriSed and is sent to Calcutta for sale. 

Wood. Wood. — The timber is very light, yellowish-white, soft straight- 

veined and fissile. Some pieces are closer grained and take a pale- 
brownish polish. The wood is perishable, but from large trunks 
dug-outs are sometimes made which with care last for two years. 
Karens make bows of the wood. The limber though soft is difficult 
to saw owing to its excessive woolliness. 

Brownlow informs us that the Tugger tree is possessed of great 
vitality and a wonderful power of renewing its bark even when the 
latter has been scorched off by fire. He says “ The wood is disposed 
in concentric layers which easily separate and should, owing to any 
cause, the upper layer be splintered or detached, the bark leaves it 
outside and forms itself on the second layer. Although the wood 
itself is very perishable and rots completely in one year, the parts that 
are impregnated with the peculiar resinous substance are protected 
from decay and last as long as the most durable timbers; hence any 
agar there may be present is easily disengaged a year after cutting 
over the trees.” 

Gamble says ‘‘Pores small and moderate-sized in short radial 
lines. Medullary rays fine, numerous, the distance between the 
two consecutive rays less than the transverse diameter of the pores. 
Numerous short transverse bands of pores as intercellular ducts filled 
with a brownish substance.” 

The growth is moderate, 8 rings per inch of radius. Weight ; 
Kyd gives soBb; Gamble's specimen was 251b per cubic foot. Kyd 
gives P = 203. 

Paper Paper Materia!.— Mr. E. A. Gait, I.C.8., who was Director of 

HftUriai. Land Records and Agriculture, Assam, in 1894, drew attention to 
the fact that the bark of Aquiiaria AgallOCha affords a natural 

A. 1251-8. 


( 376 ) 


Ledger^ 1004^ No* /. 


9 


in As9«ra ftod Burma, eu {D, Ho9ptr,) 

paper that appears 10 Have been used for ages by ibe aboriginal tribes ' .HKISlu 
of Assam » like the birch bark of the Aryans. The information is 
found in a paper on “the " .\hstract of contents of one of the Ahum 
Fathis '* (Journal Asiatic .^ocitty, Bfny;aU Vol. LXIII, part 1, No. a, 

1894), written when Mr. Gait was Honorary Director of Ethnography 
in Assam. , The fool-note to the article reads as follows 
“ The sachi tree is the same as that known in Bengal as 
the aloes wood of the Bible, from which are obtained the perfumed 
chips which are so largely exported from Sylhei for use as incense 
in temples, etc. Although its bark was ^Yidcly used as a writing 
material throughout Assam, prior to the introduction of paper, its 
employment as such seems to have escaped notice.* The following ' 
description of the manner of preparing the bark for this purpose, for Pr«Mration 
which 1 am indebted to Babu Phani Dhai* Chaliha, of Sibsagar, may : ° *’**'*'' 
therefore be found interesting. A tree is selected of about 15 or 16 
years* growth and 30 to 35 inches in girth, measured about 4 feet from 
the ground. From this the bark is removed in strips from 6 to 18 feet 
long, and from 3 to ay inches in breadth. These strips arc rolled up 
separately with the inner or white part of the bark outwards, and the 
outer or green part inside, and are dried in the sun for several days. 

They aie then robbed by hand and on a board, or tome other hard 
substance, so as to facilitate the removal of the outer or scaly portion 
of the bark. After this they are exposed to the dew for one night, 
the next morning the outer layer of the bark is carefully removed, 
and the bark proper is cut into pieces of convenient size, 9 to 27 
inches long and 3 to 18 inches broad. These are put into cold water ! 
for about an hour and the alkali is extracted, after which the surface i 
is scraped smooth with a knife. Tliey arc then dried in the sun for j 
half-an-hnnr, and when perfectly dry are rubbed with a piece of 
burnt brick. A paste prepared from mdfimdh (Ph&MOlus acooiti- 
folius) is next rubbed in, and the bark is dyed yellow by means of 
yellow arsenic. This is followed again by san drying, after which 
the strips are rubbed as smooth as marble. The process is now 
complete and the strips are ready for use.** 

From another description we learn that there is no /Sxed season Anothtv 
for removing the bark from the tree, but it is taken away whenever <******^«®* 
required. In Golaghat the paper is prepared by sae^g both the 
outer and inner surfaces the iacM pdt first with knife 

and then with pieces of burnt brick. When the frieces are aafficienriy 
thin they are boiled in water, after which they are dried in the tun 

t Loareiro observed that from the bark of the tree, probably A. mal»f» 

<rndi, the common paper of the Cochin-Chinete was made. (Ed,) * 
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Note# on the coUecUon of Agir in Assnin sod Buraia, etc. 


Th«7 are 6 nallr polished and coloured either wUh harital (snlplude 
of arseiuc) or hengol (sulphide of merctny), 

Mr. W, Robinson, of the Gowh&Ut Govemment Seounarj, said in 
1841 ; The bark is cut up in long strips bj thh natives and used as a 
substitute for paper: their huranjit, or chronicles, are usually made of it" 
Mr, J. W. Masters, writing in 1843, says the bark may be stripped 
off in large pieces wiiiiout much injury to the tree ; it is used to write 
on and for various other purposes, and makes a very strong and dor* 
able paper. 

The natural bark of the tree is tough and pliable, grey on the out- 
• side with a thin corky layer and light buff coloured on the inner 

surface. The liber consists of long white silky fibres of great 
strength, and resemble those found in Mezereon and Lasiosiphon bark 
of the Natural Order Thtmeliaceje. The pieces of prepared bark 
are in flat strips of various sizes from 22X 4J to 8 x the latter 
appears to be the ordinary size for the leaves of the books, a hole 
passing through the centre allows a siring to hold the leaves in posi- 
tion. Some of the pieces measuring 16 x 4^ inch had merely to be 
divided into four parts to make the ordinary sized leaves. These 
smaller pieces had on them a broad border of red pigment while others 
had an artistic floral design. On one large piece of the bark was 
depicted a battle scene, one warrior seated on an elephant and the 
other in a chariot, the weapons of warfare being bows and arrows. It 
has been recorded that this bark is used for the preparation of sacred 
documents. Brahmins and Goshais in the habit of performing 
religious ceremonies in the houses of their disciples or in the 
temple, consider it impure to have their 
doeSSSSts. mantras written on mill-made paper and therefore reuin the custotfi 

of writing their sacred books on the prepared bark of the tree. 

This rule, however, is not strictly adhered to, aa one specimen of the 
bark from Sibsagar. prepared as the leaf of a book, consisted of a part 
of a Sanskrit grammar giving the inflection and tenses of certain verbs* 
The prejudice of the Hindu mind against paper made from old iag»* 
will long remain, notwithstanding the detergent action of alkali before 
they appear in the finished paper. The cost of bark paper com- 
pared with that made by machine^ is considerable, and although' 
sacAt pu/hts have so long been in use in Assam, we have it on the 
authority of one of the Assistant Commissioners that the hark of the 
uee as a writing material has now-a-days become rare as the people 
have recourse to mill-made paper. 

Besides forming the leaves of books the bark is sometimes used as 
covers for binding books. The Nagas and other hill tribes prepare 
strips of the bark by which they hang their baskets on their fore- 
heads. The fibre is used for making ropes, but it is not very lastii^. 
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They are finally polished and coloured eiihcr with haniai (sulpHide 
of arsenic) or hmgol (sulphide of mercury), 

Mp. W. Robinson, of the Gowhatti Government Seminary, said in 
1841 : “ The bark is cut up in long strips by the natives and used as a 
substitute for paper: their buranju, or chronicles, are usually made of it'^ 
Mp, J. W. MastdPS) writing in 1843, says the bark may be stripped 
off in large pieces without much injary to the tree ; it is used to write 
on and for various other purposes, and makes a very strong and dur- 
able paper. 

ApMiiMM The natural bark of the tree is tough and pliable, grey on the out- 
• side with a thin corky layer and light buff coloured on the inner 

surface. The liber consists of long white silky fibres of great 
strength, and resemble those found in Mezercon and Lasiosiphon bark 
of the Natural Order Thtmeuacejk. The pieces of prepared bark 
are in flat strips of various sizes from 22x4^ to 8 x aj, the latter 
I appears to be the ordinary size for the leaves of the books, a hole 
passing through the centre allows a string to hold the leaves in posi- 
tion. Some of the pieces measuring 16 x 4^ inch bad merely to be 
divided into four parts to make the ordinary sized leaves. These 
smaller pieces had on them a broad border of red pigment while others 
had an artistic floral design. On one large piece of the bark was 
depicted a battle scene, one warrior seated on an elephant and the 
other in a chariot, the weapons of warfare being bows and arrows. It 
has been recorded that this bark is used for the preparation of sacred 
documents. Brahmins and Goshais in the habit of performing 
religious ceremonies in the houses of their disciples or in the 
•sn* to ‘ presence of the gods in the temple, consider it impure to have their 
doivmints, itioniras written on milhmade paper and therefore retain the custo^ 
of writing their sacred books on the prepared bark of the sneki tree. 
This rule, however, is not striclly adhered to, as one specimen of the 
bark from Sibsagar, prepared as the leaf of a book, consisted of a part 
of a Sanskrit grammar giving the inflection and tenses of certain verbs. 
The prejudice of the Hindu mind against paper made from old mgs* 
will long remain, notwithstanding the detergent action of alkali before 
they appear in the finished paper. The cost of bark paper com- 
pared with that made by machinery is considerable, and although* 
sachi puthis have so long been m use in Assam, we have it on the 
authority of one of the Assistant Commissioners that the bark of the 

tree as a writing material has now-a-days become rare as the people 

have recourse to mill-made paper. 

Beftdes forming the leaves of books the bark is sometimes used aa 
covers for binding books. The Nagas and other hill tribes prepare 
strips of the bark by which they hang their baskets on their fore- 
heads, The fibre is used for making ropes, but it is not very lasting. 
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ANNATTO DYIU 

A Eeview of exisling infomai\on. Bjj !. H, BURKILL, Officiatinrj Brportcr on 
Economic Products to the Government of India. 


Bixa Orellana, //«;/. ,* El, Hr. 7., ; I ml. Kew., 

Thk Ankatto or Arnotto Dve. 

Vera . — Laftar, hfkhan, naikana^ MjM)., j Knn^ knomhi, Santa I.; 

Jarat, Jalandhar, Gi</fflS, Uriv \ ; Powasi. Chittagono; AVi/irjw, 

hrfi‘rom, Manipuk; Shdl~k<'-f>aiidu-tri-)hnr, l)oK, ; irsari, ke^uri, 

undri or shendrit^^AH.-, Jiphara-chfttu, ja/’ni’VJltulu-rhrtlu, iurin7jfti‘ 
Kiiinji‘VUfulu-chettu, Tki,. ; japhra-maraw, japl.ra-’sirai'maram^kurun^u- 
mvnjit-varai^maram, Tam.; Kiippti’’matikal(i, Tattffnfttah, ran^atnali’ 
kannu (the fruit), Kan. ; Thitin, Hitxm, 

Habitat.— Annatto or Arnatto is -a dye obtained from the coaling 
of the seed of an American shrub or small tree known as Bixa Orel- 
lana. It is a’ plant easily cultivated, is not very exacting in the 
rafilter of soil, and has been taken to nearly every country of the 
Tropics. I'he flowers are showy, sometimes white, sometimes pink; 
and often it is grow-n as an ornamental plant in gardens. Swampy i 
ground it does not like, and the least frost is prejudicial : otherwise 
the plant is ready to accommodate itself to most conditions found 
within the Tropics where the rainfall is 50-60 inches. I 

The plant grows to a height of 12-15 feet. • 
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The leaves are heart-shaped, sharp at the end, and even at the 
sides rather like those of the common lilac of gardens in England. 
The flowers are borne at the ends of the branches in a loose bunch 
and are large, regular and showy. The pods are rather urn-shaped 
in general outline, laterally compressed and slightly beaked above ; 
they are covered with weak prickles. At full maturity they crack 
open from the beak downwards, along the two edges and expose 
the seeds. The Annatto harvest begins when two or three of the 
pods of a bunch are gaping slightly : then is the time to cut off 
the whole and to take them to any suitable place for shelling out the 
seeds. These seeds are either dried carefully in the sun and sent 
into the market as they are, or else the dye is prepared from them 
by one of the processes to be described. 

Qultivation, 

The cultivation of Bixa is very simple ; and the bush has few 
enemies. The first return comes in the second year. 

Seeds from which the dye may have been washed are sown at the 
beginning of the rains about 7-8 feet apart in prepared soil. Two or 
three seeds may be put into each hole and ultimately the weaker 
seedlings eliminated, or else the seedlings may be grown in a nursery 
and planted out at the distance named. On the fattest lands the 
intermediate plants may ultimately have to be removed, so that the 
bushes may stand 15 feet apart. As the young plants come up a 
little shade is given either by placing large leaves over them to 
protect them during the heat of the day, or by putting mats over 
them. When they are a foot high they may be considered to be 
established and need no further shade. Weeding is necessary until 
by their own growth they so cover the ground as to keep weeds down. 
Pruning is desirable to make the plant bushy j for the flowers are 
borne on the ends of the branches. 

Annatto plants make good hedges and may be used for wind 
breaks for other kinds of cultivation. 

The yield per acre is set down at to 7| maunds of seeds and 
as 9-10 seers of seed will give one seer of the prepared dye, it is 26 
to 30 seers of dye. The first full crop may be set down at 5 cwts. 
(4 mds.) of seed per acre ; the subsequent crops increasing. 

The parts of India with rainfall suited to its cultivation are 
Lower Bengal, Dacca, Mymensingh, almost all Assam, the hill 
regions over Orissa, the Burmese coast, and North Burma, the coast 
southiof Bombay and the lower hills of Southern India. 

Of Ceylon the greater part of the island is suited to its cultivation, 
and au extensive plantation under European supervision exists at 
Matale. 
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AnnattO. (/. //. BurkiU.) 

Except for the coast south of Homb iv* I have evidence that the 
plant already exists in all parts of India suited to it ; but the pink- 
tlowered form seems to be the better kind and it is not alwayi» the 
one already growina;. 

The Due, 

The outermost coat of the seed is the pan which contains the 
dye. The dye principle is a chemical hotly known as Ihxin, isolated 
as glistening red crystals and examined by Zwick {Chm, /rifumr 
Ripert. 24, page 66} in iyo3 who ascribes to it the formula il,., Oj 
His results agree with and complete tltc earlier ones of Etll. 

Tlie percentage of Bixin present in the seed coat is not very large 
and may be considerably less in commercial annaitos because of the 
admixture in them of parts of the seed — often the whole seed ground 
up — and of substances added in manufacture. 

There arc recorded, liovvever, no recent analyses of the seed coal 
which might be quoted for the sake of obtaining a standard. 

When Columbus discovered America, Annalto dye was used by 
the fierce Caribs as war paint. They called it Koncou — a name still 
used by the French. It is now employed chiclly to Cdloiir biincr and 
cheese, in pharmacy for colouring some ointmetns and to a less 
extent as a dye for silk, calico, w’ool, sheep-skins, feathers, wax, 
ivory, bone, etc., and in the paint industry. The commonest lints 
which it is used to give are yellows— such )cliow.s arc the primrose 
and cowslip yellows of butter and cheese, but it can also be made 
to give reds. The Caribs used to make their faces and bodies 
crimson with it. 

The markets for it now arc chielly in Europe and North America, 
and the chief countries supplying it arc Brazil, French Guiana 
or Cayenne, the French West Indies, and to a less extent the British 
West Indies, Ceylon and Madras also send a small (juantity of seed 
to Europe. 

The prepared dye enters the market in several forms, the chief of 
which are the following ; — 

(j) as rather hard, reddish, oily, liomogcncous rolls or cakes 
smelling somewhat like urine: — origin French Guiana ■ 
(Cayenne) ; : 

(2) similar rolls or cakes, but rather granular origin West I 

Indies ; I 

(3) brown rolls with a pleasant smell ; — origin Brazil. 

The annatto of Cayenne obtains the highest price ; and in 
France it may, sold in bulk, touch at times, aoo francs per too kilos. 
The less valuable kinds sell at much lower prices down even to 30 
francs per ico kilos. An average price in Germany seems to be \ 
about 80 marks per 100 kilos. 1 
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The seeds have sold in Etrope during* the last years at 2J to 4 
pence per lb. 

These rates translated into Indian currency and calculated per 
I seer are— 

I R a. p. 

1 For best Cayenne annatto in France per seer . 130 

„ inferior ann?Jtto ,, j. • 030 

* „ average annatto in Germany >» ■ 096 

! seeds in London . . . .05610080 

1 These prices bear cut the remark made by Dr. H. A. Alford 
Nicholls in his excellent Text-bool of Tropical Agriculture (London, 

I 1892), page 248 ; “The purer the dye is sent to the markets, the 
' higher will be the prices obtained for it ; and unless a fine article 
’ be prepared it n better to ship the dried seeds, from which the dye 
is extracted in England and the United States."' 

prepaha- The preparation of .annatto In any form is quite a simple one. 

tion of ^ ^ 1 t 

GOOD The better stuff is made in the following way : — > 

ANNATTC* 

1 he seeds, taken out of the capsules, are placed in a receptacle ; 
and hot water is poured over them until they are well covered : they 
are then stirred for a considerable time until the colouring matter has 
been washed off, 'I'liat done, the liquor and seeds are separated by 
straining through any suitable material. The former carries with it 
all that is of value, and is set to stand so that the dye may fall to the 
bottom ; the latter are thrown away. When all the dye has settled, 
the supernatant water is poured off as far as possible, and the fine 
residue placed in the shade where the rest of the water may evaporate 
without the aid of artificial heat. As soon as the mass is dry enough 
tobekneaded.it is moulded by hand into rolls or cakes and these 
are put by until they are perfectly hard. When moulded they are 
wrapped in clean leaves, plantain or banana, and when dry they 
are packed in layers in boxes. 

Brazil sends into the European market annatto in the form of 
rolls, but the dye is not always prepared with requisite care. The 
rolls weigh 50—100 grammes (4’3— 8*6 tolas), and are brownish 
on the outside and a reddish green inside. The market knows the 
shape under the names of Hag and roll annatto. The cakes are 
chiefly made in Cayenne and arc called cake annatto. 

The preparation proceeds for cake annatto as for roll annatto 
until the point is reached at which the roll annatto is moulded by 
hand ; when instead it is cut into squares with a knife and left wrapped 
in clean leaves to get its last drydng. 

IMPROVE' , An improvement upon this process is given by Ssmfer in his 
( Tropitche AgricuUur, II (Berlin, 1900), p. 636. He says : Pour 
' hot water over the seeds and stir as usual : then let the mass soak for 
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some days; filter ofi ihe seeds, let siuui for a whole week, and af:er- | 
wards pour oR the sup^rnaiant water and dry, 1 

Another suggested improvement is lo use cold w.ucr and no 
heat in drying, 

A third imjirovement is, use a 2 )>er cent, solution ol soda instead 
of pure water for pouring on to the seeds, and to throw <!o‘.vn the dve 
afterwards by adding dilute hydrochloric or sulphuric acid. 

This last suggestion from a cKcinica! si indpoim is a i^ound one, 
and would seem, to be in use among the manufacturers wlioin 
Europe prepare aiinalto from the imported seeds. 

The pref aration of an inferior nnn Uio is thus tlone in Cjuadeloupe I 
and the French West India-, islands. ' 

The drv seeds ire crushed between rollers ; atul the fine powder 
resulting, which consists in chief part of seeds ami in small part of 
the useful seed co.it, is thrown into w rier and allowed tii settle after j 
which the surface water is run off : ihi- sediment is th. 11 b.ijh-d, with j 
the lower water only, for four or five hours. ,\(icr the boiling as imtJt i 
Witter as possible is s inceze l out by means of l)o.irds and tin* mnain* j 
ing paste is packed into casks in layers with pi, tntaui le.tvcs hciween 
them. This paste must be kept moist, or it wiil d^t'.miurale. 

As of course the stiifT so prepared contains a large jteicentag.r of 
useless matter it fciclu-s the low jirices recorded above. 

Aunni(i> for ihf pnnt {tuIus^ry.-^X specially Iiigh-priced annalto 
is thus prepared : the Indians of Guiana dip their liands in oil and 
with them wet ru!) the fresh annalto seed-i an<i gel a sticky mass 
which his to be scrafied off. This mass is drie i like the ordimiry 
preparation and like it comes into the market wrajipcd in plantain 
leaves. There is but a very small demand for such inalcjial ami its 
only use in Europe is in the paint industry. It comes into the 
market in little irregular shining red lumps. Gum and other sub- 
stances of planl'Origin may have been mixed in it as the natives like 
it so in order to smear thijir bodies with ii, not l)y way of ornament 
but, so it is said, to keep away mosquitoes. 

I'here is a supposition that a little annalto added to butler ami 
cheese has aprcccrvalivecnect, but iliis is very doubtful, The adding 
of it is rather merely to give it a colour which someliow in the isnglisit 
mind is associated with butter. 'I'he amount added is very small, for 
•Q^—'cS per cent, of a good preparation of annalto i.s all tliat is 
required to give the desired tint. Moreover, the annaiio gives 
no taste and no smell lo the butter. Nevertheless, it i.s said that 
annalto is in the Spanish Americas a Ided lo cocoa not to give 
it a colour but 10 give it a certain flavour. This fact as Semler 
remarks stands unreconciled to the statement that in putting annalto 
in butler wc are doing nothing to alter the flavour. 
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Nearly twenty years ago Law^n reported in the Pharmaceutical 
Journal and Transactions (1885-86, page 645) upon ten samples of 
annatto which he had obtained in England — two Nos. 4 and 7 direct 
from manufacturers and the rest from dealers. Since his report no 
particular attention has been directed to the commercial product, and 
therefore we cannot cite more recent analyses. 

He had five samples of red rolls which on analysis did not differ 
very much. The description reads as if they were flag annatto from 
Cayenne or the French West Indies. 

The figures which he gives are as follows : — 



.\o. I. 

No. 2. 

No. 3. 

No. 6. 

No. 5. 

Moisture , 

2175 

21 ’Go 

20-39 

18-28 

1 8*00 

Coloiiring matter 

3'oo 

2-90 

roo 

r8o 

3-00 

Extractive 

Soluble ash, mostly 

57'29 

5973 

65-00 

65-67 

58-40 

common salt 

13-20 

* 2'57 

7 ‘ 5 o 

ii '75 

10*0 

Insoluble ash 

4-76 

3 Co 

6-1 1 

205 

io’6 


No. 6 was dirty, full of hairs and foreign matter, and No. 5 gave 
out a disagreeable odour on ignition. 

. Lawson remarks the high percentage of soluble ash present. In 
most cases it consisted of common salt which he thinks was 
added as a preservative and because the presence of salt heightens 
the colour. 

He had three samples of cake annatto bought from dealers, and 
one, No. 7 , obtained from a manufacturer. His analyses gave the 
following result 


No. 7. 

Mo. 9. 

6 

d 

No. 8. 

Moisture . . , [5-71 

1973 

22*50 

38-18 

Colouring resin . . 5-40 


9’ 20 

12*00 

Extractive . . . 26-89 

23‘77 

28-50 

20-82 

Soluble ash . . . 18-50 

15*00 

J 3 ‘ 8 o 

20*00 

Insoluble ash . . . 33*50 

36*00 

26-00 

9*00 

The figures are very unlike those for roll annatto in 

containing 

more colouring matter, less extractive and a 

large quantity of in- 

soluble ash chiefly potassium carbonate. 




Mr. Lawson also obtained a paste 

from 

a manufacturer and 

analysed it with the following result 



No. 4. 

Moisture . . • > • 



6973 

Colouring resin . * . . 


> . 

8-8o 

Extractive . # . • 

. 

. 

19-47 

Soluble ash almost all NaCl 

Insoluble ash .... 

• 

; ; 

2*00 
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This paste he got put to a practical test and 0?.. coloured 60 lb, chwstry 
oi butter satisfactorily. It was the only really satisfactory preparation "nnatto 
among the ten which he examined. As it was very moist it is neces- 
sary in order to compare it with the others to recalculate the figures 
to what ihev would be were some 20 per cent, of water only present, 
whereas nearly 70 per cent, was present. Remove 50 per cent, of 
water from No. 4 and we get 17‘f'O resin. 38*94 ox tractive, and 4^0 
ash. No single sample in the whole series comes np to this in per- 
centage of resin. All the rolls are far inferior ; they have had mUled 
to them a good deal of salt, in itself not injurious. The first three 
of the cakes, Nos, 7, 9 and 10, have had added to them a lot of 
chalky mailer. Remove the ash from them and the other figures 
recalculated would not be unlike those of the best sample (Lawson's 
No. 4). 

Thorpe, /?tV/ro«^irv of ApplUd Chemhtry, vol. i, 189S, p. 174, 
quotes an analysis by Winter Blyth of a good annalio, wherein 2S*3 
per cent, of resin w'as found, 22*5 j)cr cent, of ash, 24* 5 per cent, of 
extractive matter, and 24 per cent, of water. 

The conclusions are ih.U all tlic red rolls coniaiiicd far less 
colouring matter than they might and had had common salt added 
to them i" that the cakes had got chalk nr some vary similar iinncce.s- 
sarv substance in them, and that few of the preparations tiiarkctcd, at 
least at the date at which Lawson wrote, were really good. 

More recent writers, Chevallier and Baudrimont, in their Du- 
tiomiairc its Alftrafions ci Falsficalwn^ dfs Suhslatun Aiimntlaires, 
Mtdic<imentt\u(i tt Paris, 1897, 11, p. 239, sjuak of the 

extent of adulteration but without giving recent figures which I can 
quote. They give directions for the testing of commercial s.imples 
by estimating the ash first and then testing the tinctorial properties 
by the side of a standard sample. 

Lawson alleges his belief that a great deal of adulteration by 
turmeric was going on, hut he does not prove it. ■ 

Wotluciion of Annaito in India* 

All that can be said about the introduction of annaito into India 
will be found in the pages of the Dictionary of Economic Products. 

There are two forms of the plant in this country, the one vvith pink 
flowers and red pods, the other with white flowers ai'd green pods. 

In 1895 Sir George Watt instituted an enquiry as to where these two 
forms occur in India and how. The results of this enquiry are now to 
be given. Wild, the white flowered plant may be found in the dis- 
tricts of Murshidabad, MidnapuL(Ghalal), and lUniganj, in Pcngal. 

It also occurs about Calcutta and some places in the 24-Pergana8. 

The colour of the flowers of the plant grown in Dacca, Chittagong 
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and Jalpai.t^uri is not known to me. It was cultivated in the northern 
division of Dacca as a mercanti^ speculation before 1840 but without 
success. The white-flowered otxA is further found in Cachar, Goal- 
para, Jorhat and Nowgong of Assam, The pink-flowered plant is said 
to be wild in Lakhimpur, Assam. The same form is cultivated in 
Jorhat as an ornamental shrub. In the Central Provinces in the dis- 
tricts of Sambalpur, Raipur, Nagpur, Chhindwara, Bixa is found 
cultivated, chiefly the pink-flowered form; and in the Chhindwara dis- 
trict it has run wild to a small extent. It will be noticed now that 
these districts border on the districts of Bengal whence the plant is 
reported wild. The cause of its occurrence thus would seem to be 
that the dyers of Murshidabad took it up as a dyeing stuff, and 
by encouraging its growth in this way, it being cultivated in gardens 
chiefly, led to its dissemination through the region from which they 
were wont to draw their supplies of Kamela tMallotUS philippi- 
nensis), the dve for which it was in some measure substituted. 
Nothing is more natural than that the hill people of the Uriya tracts 
who formerly supplied very much more Kamela to the dyers of 
I Murshidabad than they have done for the last few decades, should 
lake up the cultivation of the newer product demanded in its place. 
It is also found in Betul, I believe only in cultivation. Both white 
and pink-flowered bushes are to be found half wild on the hills of 
Vizagapatam, but chiefly the pink. 

Formerly, if not still, the plant could be seen in Bombay gardens. 

In Burma the cultivation of pink-flowered annatto was formerly of 
some extent, but now is very little ; for the dye has been superseded 
by aniline dyes there also. The plant may be found about towns and 
villages, alike in the dry districts of Mandalay, Kyauks^, Sagaing, 
I akokltu, etc-, where middle aged men remember the collecting 
and use of the seeds as occurring when they were children, and in 
the damper districts of Tenasserim, where the seeds are still a very 
little used and about Bhamo. Kurz remarks that it had in his time 
(1875) 1’^’^ in the Pegu Yomah. It is also, it seems, not an 
uncommon plant in Manipur. 

The pink-flowered form is to be found in the Northern Shan 
States, at Hsipaw, and it is to be found on the Siam border, 
e.^., at Myawadi. In neither place is the dye now used. 

In Southern India both the pink and the white-flowered bush is 
grown in the planting districts of Mysore and in Travancore, and 
the former has been cultivated on a commercial scale. In Ceylon it is 
commercially cultivated. The neighbourhood of Bangalore of recent 
years produced most of the seed shipped to England from Madras. 
Now the trade is moribund as the following report from Mr. J, Cameron 
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ofthatpUce shows: "The Annauo pltnl, of which there are two 
local forms, has ion^ been cuUivaied ona small scale about Hangalore 
and in some parts of the adjoining district of Koldr, Bui subsequent 
to the introduction of cheap Kuropean dyes, aome years ago, the 
cultivation became very limited. Local plants are not in flower at 
present. But the enclosed drawings represented the leaves, fruit 
and seed in the two varieties. No. 2 (while- flowered) is cultivated 
more for ornament than use as the seeds are few in number and 
much inferior in quality to those of No. 1 (pinV^flowered). The 
seed of the latter was formerly much valued by dyers, and is still 
sold in the Bangalore bazdr at the rale of six seers to the rupee. I 
have been unable to ascertain the actual quantity produced in the 
local market though it is s:iid to be very trifling compared to what it 
was some 25 10 30 years ago. At that time the plant (No. i) was 
cultivated in villages around Bangalore. But most of the original 
bushes have disappeared and only a few are now found In native 
gardens. I think it is therefore very improbable that the so-called 
Madras Annatto comes from this locality, 'I' be measuring seer lo 
which I have referred above is equal to 80 tolas, so that about 48c 
tolas of seed is sold for a rupee — not bv any means a remunerative 
industry 1 (f.e(/cr No. 262, dieted 20ih January (0 H. E. P.) 

Mr. A. G. Castlestuart Stuart informs me that the shrub does not 
occur in the north-western part of the state of Mysore, that there is 
very little in cultivation in the Sliimoga district (apparently pink- 
flowered) near the villages of Muppani and Bcllene, and that it is 
rare in the districts of Kolar, Chilaldrug, Tumkur and Mysore. 

Vizagapalam sends a little seeds to Madras und lo VIzianagram. 

U will be best to describe, first the method of dyeing as |>racti8cd 
in the chief centre. This centre, as already said, is Murshidabad, 
Roll and cake annatto are unknown. Tlie seeds ajc bought in the 
bazar at about one rupee per seer. Two seers of water are pul into a 
copper basin and placed on the fire to boil. When the water com- 
mences to steam half a seer of fuller’s earth, id/iVau/f, is thrown into it 
and then one-third seer of annatto seeds. After a little time has been 
given for the colour to be taken out of the pulp on the seeds, there is 
thrown into the vessel the silk thread to be dyed — one seer. Sliortly 
the water comes to a boil and then stirring is necessary in order lo 
prevent the silk from resting on the hot bottom of the pot. The 
length of lime required is judged by the tint that the silk has taken. 
When the required colour has been got, the silk is withdrawn and put 
into cold water, washed, taken out, squeezed and dried in the sun. 
Magenta is sometimes used in combination with the annatto (Mr. E. V. 
Uvinge, in letter, dated 23rd May 1896). 
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DT111I6* : In the sub-division of Ghatal the same process is used. Alum i» 

Ghmtal. i sometimes used as a mordant. 


Caebar* In Cachar the process is essentially the same, but the mordants are 
different. Lemon-juice, ash-water, and tamarinds or the fruit of 
Garcinia pedunculata are used. It is agreed that the dye is rather 
I fleeting. It is cotton cloths which are here dyed. 

Jorhat. I In Jorhat the process in common use is as follows. The seeds 
are first boiled in a vessel in which plantain ashes have been mixed 
with water. As soon as the mixture reaches boiling point, the cloth 
to be dyed is immersed in it, and allowed to boil for about a minute. 
The vessel with the cloth still in it, is then taken off the fire, and the 
contents allowed to cool. The cloth is lastly taken out and dried ; and 
a yellow dye results. The colour, however, is fleeting, and its tint 
varies according to the mordant used. The leaves of the bhomraii 
(Symplocos grandiffora or S, spicata) are also used as a 
mordant to produce a yellow dye with or without another mordant 
(W. A. M. DuncaHy Monograph on Dyes and Dyeing in Assam^ pa^e 14). 

Ash-water is prepared in Assam in the following way : — The 
, trunk of a plantain tree or its root is split into pieces, dried in the sun, 
and then burnt to ashes. The ash thus produced is put by for future 
use. When required a quantity of ash is put into a thick basket and 
pressed down by the hand until fairly firm ; then water is poured 
gently over it and allowed to percolate very gradually into a vessel 
placed underneath. The liquor is called iharoni. 

*rSSSS*’ In the Nowgong district the seeds are pounded before water is 
Sambupur, poured on to them. Also in the Raipur and Sambalpur districts of the 
Central Provinces the seed is pounded in a mortar before use. The 
same mordants are there used as have been mentioned, with the 
addition of curds. In the Sambalpur district the seeds may be 
wrapped in a piece of cloth, which is pressed and squeezed by the 
hand under water until all the colouring matter has gone into the 
water when cloth and seeds are withdrawn together. Cloth, not silk, 
is the material dyed in these parts. Alum may be used in conjunc- 
tion with it to get a pink colour. The Sambalpur method is reported 

Manipur, as used also in Manipur. 

Burma* In Burma the process of dyeing, now all but extinct, is as de- 
scribed. Both silk and cotton were dyed, but now practically all of 
the little dyeing still done in the country by Burmans and Talaings 
is done with imported dyes. 

Uniud In the United Provinces and in the Raipur district of the Central 
Frovitteas. Provinces, butter and curds are dyed with anjjatto. 

In Bangalore seeds from pink-flowered plants were, says Mr. J« 
Cameron, sold at six seers to the rupee. 
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The cost of seeds in the Sambilpar district is about Ro»6-6 per 
seer. The cost of prepared seeds is about Ri per seer in Morahid- 
abad and Raniganj. They are quoted at twelve annas to one rupee 
per seer in Ghatal, Midnapur district, and at Ri-3 per seer in 
Cawnpur. 

I wish particularly to point out that at these rates annatto seed 
is sold in London cheaper than in the districts of India. 

Cannot our Indian dyers be provided with cheaper annatto ? It 
looks possible, and experimental growing is to l)e recommended. If 
instead of the desultory planting of a bush or two in garden hedge- 
rows a small plot were only sysiematicallY cropped we should soon 
know how far the growing of annatto could be made profitable in India. 
Annatto, we are told, is giving place to aniline dyes because the dyera 
get the same eRect at less cost with ihe latter, but then we notice that 
the supply of annatto seems to come to them at a too high price. 

The possibility of exporting annatto stands on a different footing, 
for the home demand is a verv limited one. Any great influx of stuff 
would cause a glut in the market. 
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